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In the title complex, [Ni(C3oH2302P2)I], the divalent Ni atom 
is coordinated by two P atoms and one C atom from the 1,3- 
bis[(diphenylphosphanyl)oxy]benzene hgand; the distorted 
square -planar geometry is completed by an iodide ligand. 
The largest distortions from ideal square-planar geometry are 
reflected in the P-Ni-P angle of 164.20 (2)° and the P-Ni- 
C angles of 82.09 (6) and 82.11 (6)°. The rather short Ni-C 
bond length [1.890 (2) A] is anticipated in light of the much 
stronger trans influence of the aryl moiety compared to the 
iodide ligand. The P-bound phenyl rings adopt different 
orientations to minimize steric repulsion among themselves. 

Related literature 

For general background to pincer complexes and their appli- 
cations, see: Leis et al. (2008); Dijkstra et al. (2001); Naghipour 
et al. (2007); van der Boom & Milstein (2003); Nishiyama 
(2007). 



= 120.429 (1)° 
V = 2664.33 (8) A' 
Z = 4 

Cu Ka radiation 

Data collection 

Brulcer SMART 6000 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Slieldrick, 1996) 
r„i„ = 0.198, r„,„ = 0.356 

Refinement 

R[F^ > 2a(F^)] = 0.026 

wR{F^) = 0.068 

S = 1.07 

5259 reflections 



fj. = 11.49 mm"' 
r= 150 K 

0.18 X 0.10 X 0.09 mm 



35047 measured reflections 
5259 independent reflections 
5142 reflections with / > 2o-(/) 
RiM = 0.034 



326 parameters 

H-atom parameters constrained 
Ap„„, = 0.75 e A"^ 
APmin = -0.78 e A"^ 



Table 1 

Selected geometric parameters (A, °). 



Il-Nil 


2.4976 (3) 


Nil-P2 


2.1601 (5) 


Nil -PI 


2.1553 (5) 






CI -Nil -11 


178.93 (6) 


P2-Nil-Il 


98.556 (16) 


Pl-Nil-Il 


97.239 (17) 







Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: UdMX (Maris, 2004) and 
publCIF (Westrip, 2010). 

The authors gratefully acknowledge financial support from 
the University of Montreal, the Universities Mission of Tunisia 
in Montreal (MUT) (fellowships to ABS) and the NSERC of 
Canada (Research Tools and Instruments and Discovery 
grants to DZ). 

Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: NK2088). 




Experimental 

Crystal data 

[Ni(C30H23O2P2)I] 

M, = 663.03 
Monochnic, Ki/c 



a = 16.4446 (3) A 
b = 10.8531 (2) A 
c = 17.3131 (3) A 
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{2,6-Bis[(diphenylphosphanyl)oxy]phenyl-A: P,C ^'}iodidonickel(II) 
A. Salah and D. Zargarian 

Comment 

Recently, much attention has been paid to the chemistry of pincer complexes (Leis et al. 2008; Dijkstra et al. 2001; Naghi- 
pour et al. 2007; van der Boom et al. 2003; Nishiyama 2007). These compounds have found applications as promising ma- 
terials and highly versatile catalysts. Here we report the crystal structure and the synthesis of{OT-(Ph2PO)2 C6H3}NiI. The 
formation of the title complex was serendipitous in that the original goal of the synthesis was to prepare the corresponding 
methyl derivative {m-(Ph2PO)2C6H3}Ni(CH3). To our surprise, reaction of the bromo precursor with the Grignard reagent 
MeMgl gave instead the iodo derivative. It appears that the target methyl complex is not sufficiently stable, undergoing 
a salt metathesis with MgX2 {X= Br or I) to furnish the iodo derivative. As shown in Fig. 1, the Ni(II) center in the title 
complex exists in the center of a square plane defined by the donor atoms PI and P2, the iodide ligand, and the carbon atom 
of the aromatic moiety of the pincer ligand. Despite the rigid meridional coordination of the tridentate pincer-type ligand, 
a slight distortion is evident in the solid state of this complex from the P — Ni — P angles of 82.09 (6) and 82.11 (6)°; such 
distortions are commonly found in this family of Ni(II) pincer complexes (van der Boom et al. 2003). 



Transfer of MeMgl (0.12 ml of a 3.0 Msolution in THF, 0.24 mmol) to a stirred solution of {ff!-(Ph2PO)2 C6H3}NiBr(50 
mg, 0.08 mmol) in dry and degassed toluene (1.5 ml) caused an immediate color change from deep yellow to a red orange. 
The resulting mixture was stirred under an inert atmosphere of nitrogen for 15 min and was then filtered through cellulose. 
Evaporation of the solvent gave an orange solid. Single crystals suitable for X-ray diffraction studies were grown by slowly 
diffusing hexane into a saturated toluene solution. 



All hydrogen atoms were positioned geomefrically and refined as riding, with C — H = 0.93 A, and (7iso(H) =1.2 UqAC). 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of the title compound, showing 50% probability displacement 
ellipsoids. 
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{2,6-Bis[(diphenylphosphanyl)oxy]phenyl- k P,C ,P'}iodidoiiickel(ll) 

Crystal data 

[Ni(C3oH2302P2)I] F(000) = 1320 

M^= 663.03 Dx= 1.653 Mgm"^ 

Monoclinic, Pl^/c Cu Ka radiation, >.= 1.54178 A 

Hall symbol: -P 2ybc Cell parameters from 24450 reflections 

a = 16.4446 (3) A 9 = 5.1-72.4° 

Z)= 10.8531 (2) A H = 11.49 mm"' 

c= 17.3131 (3) A r=150K 

13=120.429(1)° Block, yellow 

K= 2664.33 (8) A^ 0.18 x 0.10 x 0.09 mm 

Z = 4 



Data collection 

Brukcr SMART 6000 
diffractometer 

Radiation source: X-ray Sealed Tube 
graphite 

Detector resolution: 5.5 pixels mm"' 

CO scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 

r„i„ = 0.198, r™x = 0.356 

35047 measured reflections 

Refinement 
Refinement on 
Least-squares matrix: full 

R[F^ > 2a(i^)] = 0.026 
wR(F^) = 0.068 

>S'=1.07 

5259 reflections 

326 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



5259 independent reflections 

5142 reflections with /> 2a(/) 
/?i„,= 0.034 

©max ^ 72.4°, Omin ~ 3.1° 

h = -20^20 

^ = -13^13 
Z = -21^21 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred fi'om neighbouring 

sites 

H-atom parameters constrained 

w = \l['S^{Fa) + (0.0502P)2 + 0.5043P] 
where P = (Po^ + 2Pe^)/3 
(A/a)max = 0.007 

Apmax = 0.75eA"^ 
Apmin = -0.78eA"3 

Extinction correction: SHELXTL (Sheldrick, 2008), 

Fc*=kFc[l+0.001xFc^}i.^/sin(2e)]""'* 

Extinction coefficient: 0.00190 (6) 
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Special details 

Experimental. X-ray crystallographic data for I were collected from a single-crystal sample, which was mounted on a loop fiber. Data 

were collected using a Bruker Platform diffractometer, equipped with a Bruker SMART! K Charged-Coupled Device (CCD) Area De- 
tector using the program SMART and normal focus sealed tube source graphite monochromated Cu — Ka radiation. The crystal-to-de- 
tector distance was 4.908 cm, and the data collection was carried out in 512 x 512 pixel mode, utilizing 4 jc 4 pixel binning. The initial 
unit-cell parameters were determined by a least-squares fit of the angular setting of strong refiections, collected by a 9.0 degree scan in 
30 frames over four different parts of the reciprocal space (120 frames total). One complete sphere of data was collected, to better than 
O.SA resolution. Upon completion of the data collection, the first 101 frames were recollected in order to improve the decay correction 
analysis. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters arc only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 

Refinement. Refinement of -F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al /{-factors R are based on F, with F set to zero for negative f". The threshold expression of > <s{F^) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, /{-factors based on are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


^iso*^^eq 


11 


0.214929 (9) 


0.790060 (11) 


0.756156(8) 


0.02460 (7) 


Nil 


0.23502 (2) 


0.56348 (3) 


0.74669 (2) 


0.01757 (9) 


PI 


0.10949(3) 


0.50611 (4) 


0.74657 (3) 


0.01912(11) 


P2 


0.36537 (3) 


0.56701 (4) 


0.74486 (3) 


0.01912(11) 


01 


0.10883 (9) 


0.35423 (13) 


0.74495 (10) 


0.0252 (3) 


02 


0.39191 (10) 


0.42230(12) 


0.73844(10) 


0.0254 (3) 


CI 


0.24998 (13) 


0.39159(18) 


0.74142 (11) 


0.0192 (4) 


C2 


0.18453 (14) 


0.30761 (18) 


0.73952 (13) 


0.0204 (4) 


C3 


0.19118(15) 


0.18122(19) 


0.73052 (14) 


0.0257 (4) 


H3 


0.1470 


0.1274 


0.7302 


0.031* 


C4 


0.26582 (15) 


0.13764(19) 


0.72202 (15) 


0.0291 (4) 


H4 


0.2712 


0.0534 


0.7156 


0.035* 


C5 


0.33263 (16) 


0.21712(18) 


0.72286(16) 


0.0278 (5) 


H5 


0.3815 


0.1876 


0.7157 


0.033* 


C6 


0.32412 (13) 


0.34153 (18) 


0.73477 (13) 


0.0214 (4) 


Cll 


-0.00440(13) 


0.54428 (17) 


0.65138(12) 


0.0217 (4) 


C12 


-0.08627 (14) 


0.5049 (2) 


0.64934 (14) 


0.0269 (4) 


H12 


-0.0819 


0.4629 


0.6981 


0.032* 


C13 


-0.17438(15) 


0.5282 (2) 


0.57474 (15) 


0.0335 (5) 


H13 


-0.2288 


0.5011 


0.5733 


0.040* 


C14 


-0.18063 (16) 


0.5921 (2) 


0.50231 (14) 


0.0342 (5) 


H14 


-0.2394 


0.6089 


0.4526 


0.041* 


C15 


-0.09947 (16) 


0.6307 (2) 


0.50407 (14) 


0.0345 (5) 


H15 


-0.1041 


0.6727 


0.4552 


0.041* 
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— U.Ulll / (ijj 


0.6074 (2) 


0.57815 (13) 


A Aom { A\ 
V.vZyZ (4) 




XJ1 £. 


A A/l 1 1 

U.U4J 1 


0.6337 


0.5789 
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0.4206 


1.0321 




A AC /I* 






U.Uoojo (1 /J 
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0.99508 
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A r\QZA 
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A A/IQ* 
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0.92806 










A A/1AC 


0.7568 
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U.U0jy4 (i4J 


0.6518(2) 


0.85174 
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0.7101 


0.8065 




A An * 






U.4/U00 (1 J j 


0.61934(18) 0.84480 




A AOOA fA\ 

U.UZZO (4J 






A diC/liC /I o\ 

U.Dzo4o (lo) 


0.5369 (2) 


0.91276 


n7i 


A A /in 

U.U4ZZ (o) 






A ^ 1 T> 


0.4533 


0.9053 




A A^ 1 * 

U.UjI 








0.5792 (3) 


0.99183 




A ACA1 /"7\ 

U.UjUI {/) 






U.o4Uo 


0.5234 


1.0369 




A A/TA* 






U.OZD44 (1 /) 


0.7026 (2) 


1.00406 


n7i 


U.Ui /z (D) 






U.o /o / 


0.7304 


1.0574 




A A/1 Z * 

U.U43 






U.J /U<5o (,1 / j 
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0.93671 




A AT 1 A /C\ 
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A COCA 


0.8682 
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A A'5'7* 
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A ATT * 
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A AT 11 /'/I \ 
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0.38928 (17) 
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(15) 


0.0334 (5) 
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0.3946 


0.7596 


0.4650 




0.040* 




C45 


0.31474(17) 


0.7628 (3) 


0.52257 




0.0378 (5) 




H45 


0.2700 


0.8179 


0.4824 




0.045* 




C46 


0.30611 (16) 
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(16) 


0.0311 (5) 




H46 


0.2554 


0.7389 
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Atomic displacement parameters (A^) 
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(14) 


A A/1 1 "7 /'I 

0.041 / (1 J) 


A AIQA 

0.03 oO 


(13) 


A AAA^ 
O.OOOj (11) 


A AAAO /"I 1 ^ 

0.0002 (11) 


A A1 1 1 \ 
0.013 1 (11) 




A A'1'7/1 


U^) 


A A/ICQ /I 

o.04jy (1 j) 


A AOQ/I 

U.02y4 


(11) 


U.004 / (y) 


A AAaO /Q\ 

0.00 /5 (y) 


—A AA 1 Q {Q\ 

u.ooiy (y) 




A A TOO 


(11) 


A A1A/1 /'I '>\ 

U.U3U4 (12) 


A AIOA 


(11) 


A AA^/1 fQ\ 

— U.UUj4 (5) 


A A 1 ^ A f(W 

0.01 jO (y ) 


A AA/1 A ^'Q^ 
—0.0044 (0) 




A A')^') 
U.UZjZ 


(10) 


U.02j / (10) 


A AOSQ 

u.02;5y 


(10) 


A AAA^ {Si\ 

U.OOOj (<5) 


A AI ')A {Sl\ 

U.Ol 20 (5 ) 


A AA 1 A /"OA 

U.OO 14 (y) 




A AO'^ 1 

0.0231 


/'A\ 

(9) 


A AO A A /'A\ 

0.0200 (9) 


A AO "5 1 

0.0231 


(9) 


A AAC A /n\ 

—0.0054 (?) 


A AI in /n\ 

0.0137 (7) 


A AAO C /"7\ 

—0.0025 (7) 


C42 


0.0306 


(10) 


0.0277 (10) 


0.0337 


(10) 


-0.0003 (8) 


0.0205 (9) 


0.0007 (9) 


C43 


0.0362 


(11) 


0.0383 (12) 


0.0373 


(11) 


-0.0046 (9) 


0.0274 (10) 


-0.0034(10) 


C44 


0.0372 


(12) 


0.0413 (12) 


0.0252 


(10) 


-0.0112(10) 


0.0184 (9) 


-0.0015(9) 


C45 


0.0356 


(12) 


0.0468 (13) 


0.0314 


(11) 


0.0053 (11) 


0.0172 (10) 


0.0146 (10) 


C46 


0.0277 


(11) 


0.0387 (13) 


0.0313 


(11) 


0.0026 (8) 


0.0181 (9) 


0.0057 (9) 



Geometric parameters (A, °) 



11— Nil 


2.4976 (3) 


C21— C22 


1.395 (3) 


Nil— CI 


1.890 (2) 


C22— C23 


1.392 (3) 


Nil— PI 


2.1553 (5) 


C22— H22 


0.9300 


Nil— P2 


2.1601 (5) 


C23— C24 


1.386 (4) 


PI— 01 


1.6486 (15) 


C23— H23 


0.9300 


PI— C21 


1.8028(19) 


C24— C25 


1.378 (4) 


PI— Cll 


1.8080 (19) 


C24— H24 


0.9300 


P2— 02 


1.6488 (14) 


C25— C26 


1.392 (3) 


P2— C41 


1.8101 (19) 


C25— H25 


0.9300 


P2— C31 


1.811 (2) 


C26— H26 


0.9300 


01— C2 


1.390 (2) 


C31— C36 


1.389 (3) 


02— C6 


1.394 (2) 


C31— C32 


1.391 (3) 


CI— C6 


1.392 (3) 


C32— C33 


1.391 (3) 


CI— C2 


1.398 (3) 


C32— H32 


0.9300 


C2— C3 


1.391 (3) 


C33— C34 


1.375 (4) 


C3— C4 


1.391 (3) 


C33— H33 


0.9300 


C3— H3 


0.9300 


C34— C35 


1.379 (3) 


C4— C5 


1.391 (3) 


C34— H34 


0.9300 


C4— H4 


0.9300 


C35— C36 


1.391 (3) 
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Cj — Co 


1.3s4 (3j 


CiD — hliD 


A niAA 


CD tlD 


A mAA 


CiO — xiio 


A niAA 

(J.yiUU 


Cil — Clo 


l.iyj (ij 


C41 — C4o 


l.ioj (i) 


Cii — Ciz 


l.iyo (i J 


C41 — C4z 


1.4U1 yj) 


Clz — Clo 


1 mi 
l.iVl (3) 


C4Z — C4i 


1 TOO 

1 .ioo (i) 


C 1 z — ^rl 1 z 


A mAA 


C4z — xl4z 


A mAA 

U.yiUU 


Cii — Ci4 


i.iyi (ij 


r^Ai r^AA 
C4i — C44 


l.iol (i) 


"3 XJ1 "5 

Cii — ^rili 


A ft'5AA 


C4i — M4i 


A ft'5AA 




1 '^RS /"^■^ 

i .Oo J \p f 




1 . J OU \H- f 


C14 — ^H14 


0.9300 


C44 — H44 


0.9300 


C15 — C16 


1.390 (3) 


C45 — C46 


1.394 (3) 


C15 — H15 


0.9300 


C45 — H45 


0.9300 


C16 — H16 


0.9300 


C46 — H46 


0.9300 


C21 — C26 


1.392 (3) 






Ci — JNli — i 


OO 1 1 //;\ 
OZ.ll (OJ 


/^1 1 /^1 iC XJ1 iC 

Cll — Clo — ^rllo 




CI — Nil — rZ 


OO Aft 

oz.uy (oj 


/^OiC /^oi /^oo 
Czo — Cz 1 — Czz 


119.30 (19J 


TJ1 "\t; 1 m 
r 1 — JNll — rZ 


1 /C/1 TA /">\ 

lo4.zU [Z) 


Czo — Cz 1 — r 1 


119. :5o (15) 


CI — JNll — 11 


1 TO m /'/iA 

1 /o.yi (oj 


/^OO /""1 1 T>1 

Czz — Czl — r 1 


1 T A no / 1 ^\ 
1 20.99 (1 /) 


r 1 — JNll — 11 


ftT 'T5ft /I n\ 

y/.ziy (1 /j 


/^0'3 /^OO /^01 

Czi — Czz — Cz 1 


119.0 (2) 


m m; 1 T 1 
rZ — JNll — 11 


no cc/; /I /;\ 
yo.jJO (lo) 


/^Ti r~"Ti nm 
Cz3- — Czz - HZZ 


1/0.2 


Ul — r 1 — Czl 


1U1.43 (y) 


/^01 /"'OO TUOO 

Cz 1 — Czz — hlzz 


1 TA T 
12U.2 


(Jl r 1 CI 1 


1 AT Q /OA 

lUz.oi (o) 


/~">/1 /^OQ /^OO 

Cz4 — Czi — Czz 


1 TA /I 

12U.4 (2) 


1 T> 1 1 1 

Czl — 1 — Cll 


1 A /I Tft /ft\ 

1U4. /y {y) 


/^0/1 XJT^ 

Cz4 — Czi — xlzi 


lino 
119.0 


1 T> 1 XTi 1 

(Jl — r 1 — JNll 


lUo.o / {j) 


/^OO /^OT TUOI 

Czz — Czi — Hzi 


1 1 A O 

119. s 


i^'l 1 T> 1 "\K 1 

Czl — 1 — JNll 


lift £0 {'^\ 

uy.oo (o) 


i^OC i^TJ 

Cz J — Cz4 — Czi 


1 'lA A 

12U.U (2) 


1 1 T> 1 1 

Cll — 1 — JNll 


1 1 o ftiC /^^ 
llo.yo (/J 


/^OC /^0/1 XJO/I 

Czj — Cz4 — rlz4 


1 OA A 

12U.U 


r\'^ T>i 1 
Uz — rz — C4 1 


1 AA ftA /0\ 

luu.yu (oj 


/^0'3 /^0/1 XJO/1 

Czi — Cz4 — xlz4 


1 1A A 

12U.U 


1 

Uz — r Z — Co 1 


1 A 1 Q/Z t'Q\ 
lUl .50 {6) 


/~">/1 /^OC C^'>£. 

Cz4 — Czj — Czo 


1 TA 1 

12U.1 (2) 


C41 — rZ — CJl 


1 A/1 ^ T /'0\ 

1U4.JZ (yj 


r^'^A r^o^ 

CZ4 — Czj — xlZ j 


1 lA A 


DO xn 1 
Uz — rZ — JNll 


1 rt/; /lo /'^^ 
lUo.4z {j) 


r^'^fi i^o< xjo< 
Czo — Czj — xlZj 


1 OA A 

12U.U 


C41 — rZ — JNll 


Izz.lj (/J 


/^01 /^OA /^O^ 

Cz 1 — Czo — Czj 


12U.2 (Z) 


C3 1 — rZ — JNll 


11 /.OJ ip) 


/^oi r^'yc Tuo/i 
Cz 1 — Czo — hlZO 


1 1 A A 

1 ly.y 


Cz Ul — 1 


111 C A / 1 

IU.jU (Iz) 


/^oc r^'^c Tuo/i 
Czj — Czo — Hzo 


1 1 A A 

119.9 


/^/^ T>0 

Co — Uz — rZ 


111 iCT /I 0\ 

lll.o/ (IzJ 


Cio — Ci 1 — Ciz 


1 1 O OO /I A\ 
116.56 (19) 


r^£. 

Co — CI — Cz 


11/; Aft /I 0\ 

iio.uy (loj 


C3o — C31 — rZ 


1 TA A"} / 1 C\ 

VlvAl (15) 


Co — CI — JNll 


IT) AO / 1 C\ 

Izz.Uz (Ijj 


C3Z — C31 — rZ 


12U.50 (Id) 


Cz — CI — JNll 


1 O 1 OO / 1 c\ 

Izl.oz {[j) 


Cii — Ciz — Ci 1 


1 OA T /^TA 

12U.2 (2) 


rw r^"! 
U 1 — Cz — Ci 


1 1 ft 1 C /I o\ 

liy.iD (loj 


/^I'i /^"io xj'30 
Cii — Ciz — Miz 


1 1 A A 

119.9 


Ul — Cz — CI 


1 1 T Oft /I ^^ 

11 /. /y (1 /J 


Cil — Ciz — hliz 


1 1 A A 

119.9 


r^i r^'-y 

Ci — Cz — C 1 


1 O O O /I /I ft\ 

izz.QH (lyj 


r^iA /^I'i i^TO 
Ci4 — Cii — Ciz 


1 OA £i /'0\ 

12U.0 (2) 


r^i r^A 
Cz — Ci — C4 


1 1 O AO /I ft\ 

iio.uo (lyj 


i^'JA XJ'2'3 

Ci4 — Cii — Mii 


1 1 A T 
119./ 


r^"! XJ'3 

Cz — Ci — Mi 


1 O 1 A 

Izl.U 


/^"iO XJ'2'3 

Ciz — Cii — Mii 


1 1 A O 

119. / 


r^A r^"^ 

C4 — Ci — rii 


1 O 1 A 

Izl .U 


i^TT /^"JA /^IC 

Cii — C i4 — C i j 


1 1 A C /'0\ 

1 iy.5 (2) 


Ci — C4 — C5 


1 '> 1 c A / 1 n\ 

121.50 (19; 


Cii — Ci4 — Mi4 


120.2 


C3— C4— H4 


119.2 


C35— C34— H34 


120.2 


C5— C4— H4 


119.2 


C34— C35— C36 


120.4 (2) 


C6— C5— C4 


117.9(2) 


C34— C35— H35 


119.8 


C6— C5— H5 


121.1 


C36— C35— H35 


119.8 


04— C5— H5 


121.1 


C31— C36— C35 


120.34 (19) 
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r^z C'd 

CD — Co — (Jz 


iio. /y (i /) 


r^z r^£, 

C J — Co — C 1 


izi.Oi (iyj 


r^ti 

Uz — Co — C i 


ii /.oo (ioj 


Cio — Cii — Clz 


iiy. /u (ioj 


ClO — CI 1 — r 1 


izU.oo (ijj 


ClZ — CI 1 — 1 


1 1 n /I c\ 
iiy.j / (i jj 


Cii — Ciz — Cii 


izU.i / (iyj 


Cii — Ciz — ^rliz 


1 1 O Q 

iiy.o 


i^ii uiT 
Ci i — Ciz — hliz 


lino 
i iV.o 


Ci4 — Cii — Ciz 


iiy.o \L) 


Ci4 — Cii — ^rlii 


izU.z 


Ciz — Cii — hlii 


izU.Z 


C i J — C i 4 — C i i 


izU.i \L) 


Ci J — Ci4 — rli4 


1 TA A 

izU.U 






C14 — C15 — C16 


120.7 (2) 


C14 — C15 — ^H15 


119.7 


C16 — C15 — ^H15 


119.7 


C15 — C16 — Cll 


119.56 (19) 


C15 — C16 — H16 


120.2 


Ci — JNli — r i — Ui 


l.ji (6) 


rZ — JNli — i — (Ji 


1.95 (11) 


T 1 XTi 1 D 1 1 

ii — JNli — j^i — Ui 


1 T7 


1 -\t; 1 rj 1 /^l 1 

Ci — JNli — r i — Czi 


lie/;/; /TiA 
115.00 (y) 


i:'Z — JN 1 i — ^r^ i — Cz i 


11/; AO /"I 1 \ 
llO.US (11) 


ii — ^JNli — J^i — Czi 


— 0J.46 (6) 


Ci — JNli — ^r^i — Cii 


1 1 TO 
— Ui./z (yj 


TJi "\t; 1 T> 1 /"^ 1 1 

rZ — JNli — r i — Cii 


11'3'3A/'11\ 
— 1 13.30 (1 1) 


T 1 "\Ti 1 D 1 1 1 

ii — JNli — J^i — Cii 


1 /I /^T\ 
O/. 14 /J 


C i — JN 1 i — rZ — Uz 


0.95 (5) 


i:*! — JNli — rl — Uz 


A C3 /I 1 \ 

O.Di (11) 


i i — JN 1 i — rl — Oz 


1 nc\ A 1 /'/;\ 
— 1 /9.91 (0) 


C i — JN 1 i — rL — C4 i 


lie /;/; in\ 
11 3. DO \y) 


x>i Mil x>o ^^A^ 
rV — JNli — rL — C4i 


115. z3 (11) 


ii — JNli — l^Z — C4i 


/;e TA 
—05.20 (6) 


Ci — JNli — rZ — Cii 


1 1 O CA /A\ 

— 1 12.50 y)) 


T>i Mil m 1 
r*i — JNli — rL — Ci i 


— iiZ.yZ 1) 


i i — JN 1 i — rL — Ci i 


00. OJ ( /J 


1 T>i r\'\ 
Cz i — r i — \j i — Cz 


1 TA A/; /"I '5\ 

-12y.OO (13) 


Ci i — ^r^i — Ui — Cz 


1 T> TC /"I '5\ 

122. /5 (13) 


JNli — ^r^i — Ui — Cz 


■3 A/C /I /1\ 

—3.00 (14j 


C4 i — rL — Uz — Co 


1 c/: /"I '2^ 
12 /.50 (13 ) 


Ci i — l^Z — Uz — Co 


1 O /I AA / 1 'J\ 

124.y0 (13) 


JN 1 i — rL — Uz — Co 


O.ss (13) 


PI— Nil— CI— C6 


176.95 (16) 


P2— Nil— CI— C6 


-2.93 (15) 


Pi- Nil— CI— C2 


0.18(14) 


P2— Nil— CI— C2 


-179.71 (15) 


PI— 01— C2— C3 


-175.11 (15) 



Cii — Cio — hlio 


lino 

i iy.o 


f~^1Z f~^1C, '^IC, 

Cij — Cio — xiio 


lino 

iiy.o 


r^AC t^A'X /^/lO 

C4o — C4 i — C4z 


1 1 A iCi /I A\ 

iiy.oi {ly) 


C4o — C4i — i:'z 


izz.zo (i j) 


C4z — C4 i — rL 


1 1 o r\A /I c\ 
i io.U4 (i j) 


r^Ai r^A'-y r^A'x 
C4i — C4z — C4 i 


1 TA 1 

izU.i yL) 


r^Ai /^/ii XJ/10 
C4i — C4z — ri4z 


1 1 A A 

iiy.y 


i^A'X /^/ll XJ/10 

C4i — C4z — ri4z 


1 1 A A 

iiy.y 


C 44 — C 4 i — C 42 


1 1 A A 

119.9 (2) 


r^AA C^AI UA1 

C44 — C4i — rl4i 


1 TA 1 

izU.i 


r^A"^ XT/1'5 

C4z — C4i — M4i 


1 OA 1 

120.1 


f^AZ r^AA f^AI 

C4j — C44 — C4i 


1 TA 1 

izU.i (z) 


f^AZ A A n A A 

C4j — C44 — hl44 


lino 

i iy.o 


f~^A1 A A n A A 

C4i — C44 — il44 


lino 

iiy.o 


nAA nAd nA^ 

\^'-r-r \_-*tJ \_-*tO 




C44 — C45 — H45 


119.8 


C46 — C45 — H45 


119.8 


C41 — C46 — C45 


119.7 (2) 


C41 — C46 — H46 


120.1 


C45 — C46 — H46 


120.1 


JNli — I'i — Cii — Ciz 


1 "70 11 /I 1\ 

i /o.ii (iij 


Cio — Cii — Ciz — Cii 


A 1 

0.1 (3) 


ii'i — Cii — Ciz — Cii 


— i /o.oi {I /) 


^^11 i^l'l i^l"! 

Cii — Ciz — Cii — Ci4 


-U.o (i) 


i^i'i i^i-i i^ic 
Ciz — Cii — Ci4 — Cij 


A A 

u.y (4) 


/^T^ /^liC 

Cii — Ci4 — Cij — Cio 


A ^ ^ A\ 

—U.O (4) 


r^^A i^i/; i^i 1 
C 14 — C i D — C i o — C i i 


0.1 (4) 


Ciz — Cii — Cio — Cij 


A T /"3\ 

0.2 (3) 


r L — Cii — CiO — Cij 


1 nn AO / 1 n\ 
i / /.Uo (i / j 


U i — ^r^ i — Cz i — Czo 


1 CA iCiC /I /i\ 

— ijy.OO (ioj 


C i i — r i — Cz i — Czo 


— ji.ij (ioj 


JNli — r i — Czi — Czo 


OT /I 

oi.4o (io) 


Ui — i — Czi — CZZ 


'TA /I A\ 

zi. /y (iyj 


Cii — i — Czi — Czz 


1'5A'5A/10\ 

iiU.iU (ioj 


JNli — l^i — Czi — Czz 


m AO i"i o\ 
— yi.Uo (ioj 


f^'^£. /^Ol /^OO /^Ol 

Czo — Cz i — Czz — Czi 


A A /lA 

U.U (i) 


r i — Cz i — Czz — Czi 


1 "7/^ C/i /I 0\ 
i /O.JD (io) 


1 

Cz i — Czz — Czi — Cz4 


-0.1 (4) 


/""II /^Tl /^T/l /^TC 

Czz — Czi — Cz4 — Czj 


A A t^A\ 
U.U (4) 


r^'ti r^'tA r^'tz r^'-\c 
\^L5 — Cz4 — Czj — Czo 


0.2 (4) 


Czz — Cz i — Czo — Czj 


0.2 (3) 


i:* i — Cz i — Czo — Czj 


1 n /I £.\ 
— I /O.i / (ioj 


r^'-yA /^"iz /^"i/z i^'ii 
Cz4 — Czj — Czo — Cz i 


A A 

-0.4 (3) 


02 — ^F2 — C3 1 — C3o 


156.25 (16) 


C41— P2— C31— C36 


51.53 (18) 


Nil— P2— C31— C36 


-87.80 (16) 


02— P2— C31— C32 


-28.0 (2) 


C41— P2— C31— C32 


-132.69(19) 


Nil— P2— C31— C32 


88.0 (2) 
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T>1 ^1 

r 1 — Ol — C2 — CI 
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/"'^ /"'I /"'o 
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-2.3 (2) 
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JNll — CI — Co — Uz 


4.4 (2) 


01— PI— Cll— C16 


-115.96(17) 


C21— PI— Cll— C16 


138.43 (17) 


Nil— PI— Cll— C16 


1.43 (19) 


01— PI— Cll— C12 


60.93 (17) 


C21— PI— Cll— C12 


-44.68 (18) 
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XK1 m 1 r^AH 
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rz — C4 1 — C4Z — C4j 


1 TO A/C /"I '7\ 

1 /o.Uo (i /J 


/~^At r^A^ r^A"i r^AA 
C4 1 — C42 — C4j — C44 


0.2 (3) 


C42 C43 C44— C45 


-0.5 (4) 


C43 C44— C45 C46 


0.0 (4) 


C42— C4 1 — C46— C45 


-1.0 (3) 


P2— C41— C46— C45 


-178.41 (19) 


C44— C45 C46— C41 


0.7 (4) 
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